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ABSTRACT

Three new species of Havknesyia are deseribed from leaves oDwoody hogts in South Africa, Harknessia
encalvprorun and s teleomorph, Wieestneig encalyproram, are described from Sucalypius leaves. In
this case, the 1eleomarph. anamorph connection was proven in cultore. Havtnessia fusiformis is de-
scribed from Encalyprio leal liner, while A, yyoygil s deseribed from Svovafum cordarum: Additional
collections of . wromyesides and A, kawailensis are also discussed, and a microconidiai siate described

for the latter species.
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Three comprehensive reviews on this genus
have been published (Sution, 1971, 1980 Nag
Raj and I Cosmo, 1981 ) since Marknessia Cooke
was first desenibed (Cooke and Harkness. 1881},
Recent studies (Galdn er al., 1986; Sutton and
Pascoe, 1989} have led 1o the description of three
additional species, including the Criprasporelfa
Saccardo elcomorph of Harinessia karvarrae
Sutton & Pascoe. In a recent siudy of the genus
Criprasporelin, Reid and Booth (1989) conclud-
ed that Wuesiaeia Auerswald is the corredl name
for fungi previously assigned o Criplasporelia.

Several Harfnessia spp. dre known 1o produce
micraconidial states. The first record of a mi-
croconidial state for Harknessia is that described
by Sutton {(1971) for M, antarcrica Spegarzini.
Subsequently, MNag Raj and IDi Cosmao (1981
described microcomidial siates for seven species,
and Suiton and Pascoe (198%9) described an ad-
ditional two.,

Harkressia wroniyeoides (Speg.) Speg, was the
first epecies of 1he genus reported o ocour on
Erecalfyprus leaves in South Africd {Doidge. 1950,
In this paper we describe Whgsthela cucalipio-
ricerr and its Marknessig anamorph from Euca-

fvpeics leaves, H. svsyedf from Syzveivm oo
reort Hochst, and M. fsifornis rom Excalvpiis
leaf litter, Additional collections of H. wronii-
vendes and M. hawaiiensis Stevens & Young are
also discussed. A microconidial state s deseribed
for the latter species.

MATERIALS AND METHODS

Svmpromatic leaves and leaf litter were colle
regular intervals since 1987 a1e Encallprus provers.
trial planted on S1ellenbosch Mountain m the Wosien
Cape, ax weil as o1 differem locations: in Transs uzi
MNaial and Orange Free State Provipees.: In addition o
Eucalvprus leaves, leafl Nitter of 8, cordatum was col-
lected in Matal and Transvaal Provinces.

Leaves were incubated in mioist chambers at 25 ©
under near-ultravioket light for 3 davs, after which time
furfuraceous margins and cxuding black spare masses
indicated the prasence of fMarknessda conidiomat:
detect the presence of 8 1eleomorph, leaves » o
cubated in the dark at 4=7 C Tor 3 davs belo:
bating as explained above, Matenal was maunice
water, lactophenol cotton blue, ervihrosin, 3% RO
as well as Melzer's reagent, Wherever passible, 50 c&-
amples of each siructure were measured and Bvergess
given,

Single conidial and ascospore isolates were obtained
using the dilution plaung 1echnique on malt gxtract
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agar (15 g Difco agar, 20 g Oxoid malt extract, | L
water) (MEA) To induce sporulation, cultures were
placed on MEA, camation-leal agar (CLA) (Fisher e
al., 1982 Crous et al., 1992) or Encalvptus leal agar
(leaf discs sterilized using [, 2-propylene oxide), and
subsequently incubated a1 20 and 25 C under near-
uhraviolet white light.

The opuimum growth emperature was determined
for each of the fungi on MEA. One single-conidial iso-
late was taken as representative of each species, and
used in the growth studies: Optimum growth temper-
ature (expressed as colony diameter) was determined
after isolates were incubated for 3 davs in the dark at
eight temperatare settings ranging fom 5S40 Car 5 C
imtervals. Each treatment had three replications and
the experiment was repeated.

RESULTS AND DISCLSSION

During a siudy of fung: cccurring on Ewcalyp-
rus leaves in 1988, a Harknessia sp. was found
on leaves ol E. gloflus Labill., E. nitens (Deane
& Maid.) Maid. and E. maidenii F. Muell. m
Stellenbosch in the Western Cape Province. Ex-
amination of the conidiomata showed conidia to
be 16=22 % =14 gm (¥= 19 x |2 um). broadly
ventricose with apiculgte to obiuse apices. The
appendages were 2—18 (¥ = 5.5 um), sugeesting
that this fungus was Harknessia encalypri Cooke
aptd Cooke & Harkn. (Crous et al.. 1989). Since
these mminial collections. additional material has
been obtained from the same area on leaves of
E. andrewsii Maid., E. grandis Hill: Maid., E.
tereticormis Sm. and E. vivrinalis Labill, An ex-
amination of these collections 1ogether with cul-
tural studies has shown that the South African
material differs morphologicaily from H. euca-
liptf. Conidia were found 1o vary in shape from
ventricose o broadly veniricose with apiculate
or rounded apices. Conidia were 16=29 = 9-135
am (¥ =22 = 12 gm) in size, thus similar 10
those of H. ewcalvpti (Fig. 1), 19-28 = 11-15
gm. and H. podocarpf Lindgquist & Sutton apud
Sution, 17.3-26 = 1113 gm {Mag Raj and In
Cosmo, 1981).

The conidia from these new collections from
South Africa could be distinguished from those
of H. eucalypri by their more obtuse conidial
apicesand longer appendages. Although conidial
dimensions of these collections fit those of H.
podecarpr, the comidia differ from this species by
not being sirniate and not having persistent mu-
cowus sheaths. The fungus previously recorded as
H. evecalinti in South Africa (Crous ot al.. 1989)
and that noted in the more recent collections are
therefore described below as a new species of
Harknessia,
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Fic. 1.
[46779). Bar = 10 um,

Comidia of Harknessia eucalvpri (1M1

Harknessia encalyptorum Crous, Winglheld &f Nag
Raj, sp. aov. Fias. 2, 3, 11

Conidiomata separaia, immersa, globosa ad subglo-
bosa, unilocularia, erumpentia et punctiformia, usque
ad 350 um diam, osticlum margine furforacen, pallide
brunneo; parietes basales ot latergles, 5-7 celiulis cras-
ses, ex textura angulan compositl, Contdiophora ad
cellulas conidiogenas deminuta. Cellulze macroconi-
diogenae discretae, hyvalinae, lagves, lageniformes, do-
lifformes ad cylindricae, 6-20 = 3.5-6.2 am basi. ex
cellulis intenoribus parietis conidiomati onundae, co-
nidium unum efferentes vel proliferatione una enicr-
oblastice. Macroconidia holoblastica, late ventricosa,
cum guttels centrali, asepiata, strobrunnes, apice ob-
twso ad apiculato, basi truncata, 16-29 = 524 pm (&
= 22 % 11 pm)an folids, 14.5-24 = 10.5-14 ym (T =
19.5 = 125 pm) in cultura: sppendix hvalina, non
ramaosa, basalis, 3=16 am (T = 105 um) longa in fohis,
wigque gd 12 um longa in cultura, Cellulae microconi-
Jdiogenae subcylindricae ad lageniformes, hyalinae,
iaeves, usque ad 15 pm longae, 2,53 um crassae basi.
Microconidia holeblastica, apicalia vel lateralia. hy-
alina, aseptata, laevia, ellipsoidea ad fusiformia, 45—
B x 2=3.5 um.

SPECIMEN TYPICUM in fuliis vivis Eucalvor andrewsii
Maid., Stellenbosch Moumiain, Siellenbosch, Western
Cape, R.5.A., 10 Dec. 1989, P.W. Crons, HOLOTY -
PUS, PREM 50813 (DAOM 211793, IMI 338270a,
1SOTYPI),

Faolicolous and caulicolous. Conidiomata sep-
arate, immersad. globose 1o subglobose, uniloc-
ular, erumpent and punctiform. up 10 330 gm
diam, ostiole with a light brown forfloraccous
margin: basal and lateral walls five 1o seven cells
thick, composed of textura angulans. Conidio-
phores reduced 1o conidiogenous cells. Macro-
conidiogenous cells discrete, hvaline, smooth, la-
geniform, doliiform 1o eylindrical, 620 um long.
3.5-6.2 gm wide a1 1the base, formed from inner
cetls of comidiomatal wall, producing a single co-
nidium or proliferating enteroblastically once.
perictingl thickenier =inute, collareiie absent
Macroconidia holoblastic. broadiy  veniricoss
with central guttule, aseptate, dark brown, asin-
ate, apex obiuse 1o bluntly apiculate. base trun-
cate, 16-29 % 9-24 ym (£ = 22 = |] um) on
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leaves, 14.5-24 % 10.5=-14 pgmi (B = 19.5x |25
pmi} in culture; basal appendage hyvaline, un-
branched. 316 pm (£ = 10.5 gm) on leaves, up
to 12 gm in culiure. Conidiogenous cells and
appendages sometimes enclosed ina nonpersis-
tent mucilaginous sheath. Microconidiogenous
cells in the same or in separate comidiomata, sub-
cvlindrical to lageniform. hvaline, smooth walled.
with cytoplasmic channel and periclinal thick-
ening but no collarette, up 10 15 gm long, and
2.5-4 ym wide at base. Microconidia holoblastic,
apical or lateral, hyaline, aseptate, smooth, ellip-
sofdal 1o fusiform, 4.5-9 = 2-3.5 gm.

Hosts: Encalyprus andrewsii, E, maidenii, E, glob-
ithis, E. grandis, E, witens, E. tereticornis, E. viminalis.

Specimens exaMmiNeD, SOUTH AFRICA. WEesSTERNM
Carg; Steflenbosch, £. andrenzil, 20 Dec, 1989, P
Crops (HOLOTYPE. PREM 30813; ISOTYPES,
DADM 211793, IMI 338270a) E. andrewst, Oct. 1989,
PW. Crous (PREM 50814); E. maidenii, 20 Dec. 1989,
P.W. Creus (PREM S0B15), E. maidenii, Feb, 1988,
Fb Crous (PREM 49108 E. maidenii, 30 Sepr. 1988,
PV, Crous (PREM 50816; culture, PPRI 4295) E.
maidenii, 8 Dec. 1988, P. . Crouws (PREM 30817); E.
grandis, Oct. 1989. P, Crour (PREM 50818} E.
prandis, Oct. 1989, P W Crous (PREM 50819)%: E
nirens, Feb, 1988, P. W, Crous (PREM 49104) E. tere-
Hoornis, 15 Nov, 1988, P.W. Crous (PREM 50821) E.
virminaiis, A0 Sept. 1988, P W Crous (PREM 50822);
E_viminafis, 15 Nov, 1988, P. W Crows (PREM 30823}
E. vimingiis, § Dec. 1988, P.W. Crous (PREM 50824);
Evcalvptucsp., T July 1988, PV, Crous (PREM 50826);
Eucalvpius sp., 29 Sepl. 1988, P W, Crous (PREM
R0827Y, Eucalvprus sp,, 17 Nov, 1988 P W, Crous
(PREM 30828k Evcahprussp,, § July 1989, P W, Crows
(PFREM 50829). EasTern Transvaal: Jessievale, E.
mitens. 24 Nov. 1988, P.W. Crous (PREM 508209,

In this study we observed varation in the
symploms associated with ML eucalyprorum. Tt
was usually found associated with a leal and pe-
duncle necrosis of various Eucalvprus spp,, and
although lesions were always distinct and light
brown in color, they were surrounded by a large
chlorotic band on E. ferericornis bul not on other
host species, On E. wniinalis, however, lesions
occurred mainly along the feal margins.

Isolates of H. encalvptoriom grew optimally on
MEA a1 25 C. and sporulated after 2 wk. Colonies
were white 1o pale vellow colored, eventually
wrping olivaceous green 31 the center when spor-
ulating. Conidia from cultures denived from dif-
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Fig. 3. Colony diameters (mm) of Harkneszia spp.
on MEA afier 3 da at various wemperatures in the dark,
Harknessia eucalyprorwm (FPRI 4293), ¥, H. fa-
wgiiends (PPRI 4298), @ H. wromveoides (PPRI 3296),

W H. fusiformis (PPR1 4297), 7, H. syzgii (PPRI
4299), O

fercnt host species were similar in size and ap-
pendage length 1o those occurring on leaves
{TaBLE I). Conidia from cultures were generzlly
broadly ventricose with obtuse apices. and a cen-
tral, globose guttule. Although a micreconidial
state was present on collections made from E.
nitens and E. maidenii leaves, no microconidia
were formed in culture.

In recent collections of H. eucalyptorum [co-
nidia 1829 » %14 ym (¢ =22 x |] gm). ap-
pendages 3-16 gm (% = 10.5 um)] from leaves
of E. andrewsii and E. maiderii. the conidiomata
were asseciated with the ascocarps of another
fungus. and hyvphal connections were also ab-
served between the two fructification 1vpes. Col-
onies obtained from single ascospores on MEA
wire white. flocculent. turning the medium car-
amel brown in color. Conidiomata with conidia
of H. encalyptorum were observed after 3 months
on MEA 1o which sterilized pieces of Eucalyprus
leaf had been added. We therefore belisve thar
the fungus producing ascomata found on Enca-
Avpius leaves is the teleomorph of H. eucahp-

—

Fig. -2,

A=D3. Wiestpeie encalyproram and its anamorph A, cicaliproruen. Bar = 10 4m, A. Macroconidia

(FREM 30813) B. Microconidia (PREM 49104). €. Macroconidium and conidiogenous cells. Do Asc and

ascospores (PREM 30530).
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CONIDTAL AN APPENDAGE DIMENSIONS OF HARENESSI ELCALYPTGRUM

Conidium
{lengths
Conidial lengih = Appendage width
width (um} length (pmp Host ratie) Specimen
1622 = B-14(19 = 12y 218 (B.5) E. miaidemnii 1641 PREM 491035
20-31 = 9-13.5(27 % 13) 2=18(100 E. maideni 2.071 PREM 30815
0275 = | 1-14.5(225 = 12) T-20(14) E. mitens 1.941 PREM 50820
21-29 = [1-15.5(26.5 = 13.5) 5.5=21113.3) E. tereticarniy 2.0/ PREM 350821
2028 = 10-13(25 = 11) A-18112) E. rereticornis 2.3/ in vitro
18=22 = 9=12.5(19.3 = 12} 2=18.5410.3) E. viminalis 1.671 PREM 50822
20-275 = |0-16.5(24 = I} 4230135 Euncalvptus sp. 1.8 PREM 50825
17.5-20 = 9=13.5 (1235 = 12) =14.5(9) Eucalyptus sp. 1.6/1 PREM 30827
16.5-23 = |1-14 (20 = [2) =14 410 Encaliptus sp. 194 PREM 30828
TH=20 » O-]4(22 = 11}) 3-16(10.5) E. amdrewsii i | PREM 30813
14524 = 10.5-14 (19,8 = 12.5) 3=12410) E. andrewyii 1.&/1 in vitro

¢ Averages in brackets are representative of 30 measuremenis.

rorim, Morveover, the struciure of the perithecia
and morphology of the asct and ascospores are
consistent with those of species of MWiestnend,
which are known to have teleomorphs of Hark-
nessia. The vellow brown ectostromata that did
not produce a purple reaction in KOH, as well
as the brown conidia, place this fungus in the
section Sordida Reid & Booth (Reid and Boath,
1989). We describe the teleomorph state of H.
etcalvprorunr as follows:

Wuestneia evcalyptorum Crous, Wingfield e1 Nag
Raj. 5p. now, Figs. 2, 12,13

Ascomata perithecialia, singula vel usque ad § 2g-
eregata, imvmersa, disco furfuraceo brunneo, collo peri-
theciail erumpenti ad depresso. peritheciis usque gd
250 pm diam, panetibus 7-1% um crassis, quingue
cellulhs crassis ex texturn-angulsn airobrunneca com-
positis. versus centrum paflidionbus, Asci unitunicati,
cvlimdrici 2d clavan, hyvalini, laeves. octospon. 70=110
% | 3=20 gm. poro todo linclo haud casrulescente. As-
cosporac asepiatas, uni-vel biseriatae, cilipsoideac, ad
apicem ¢t basim oblusae, hvalinae, panenibus crassis,
guttulatae, leeves, 13=28 = 8=13 um.

Seeciven Tymoys in phyvllodiie Encalyped andrew s
Maid.. Stellenbosch Mouniain, Stellenbosch, Western
Cape, R.5.A., 20 Dec. 1989, P W, Crous, HOLOTY-
PLS. PREM 30830 (DAOM 211794, IMT 3352700,
ISOTYPIL

Penthecial ascomata single or aggregaied in
groups of up 1o five. immersed, disc furfluraceous
brown, perithecial neck emergent 1o depressed,
perithecia up to 250 @m in diam. walls 7-13 um
thick. and comprsed of up 1o five cell lavers,
dark brown. fexrurg aregnlards, with cells becom-

ing paler 1owards the center. Ascl unitunicale,
cvlindrical to clavate, hvaline, smooth, eighi-
spored, 7=110 = 13-20 pm, apical apparatus not
blusing in iodine after rehyvdration in 2% agueous
KOH or distilled water. Ascospores aseplate. uni-
ar hisenate. ellipsoidal, obiuse at ends. hvaline,
thick-walled. guttulate. smooth, 13-28 = §-13
umt,

AxasorPH: Harknessia eoscalyptorum Crous,
Wingfield er Nag Raj, sp. nov.

SeEciMENS ExAMNED, SOUTH AFRICA, Westery
Care: Stell., E. andrewsii, 20 Dec. 1989, P I Crous
(HOLOTYPE. PREM 350830:; ISOTYPES. DAOM
211794, IMT 338270) E. mgidenii, 20 Drec. 1983, P W
Crows (PREM 50831), Eucalipius sp.. Feb. 1988, P W7
Crots (PREM 308233, PARATYTES.

Although asci and ascospores of the: teleo-
morph Criprosporella karwarrae Sutton & Pas-
coe were similar in size to those of I encalyp-
i, M. karnarrae Sutton & Pascoe had smaller
conidia with shorter appendages Sutton and
Paswcoe, 1989). No other Wuesrpers sp. with a
Harknessia anamorph (Nag Raj and Di Cosmo,
1981: Reid and Booth, 1989) is similar 10 W
eucalyprorun.

Harknessta uromycoides (Speg.) Speg.. An. Soc.
Cient. Argent. 13; 21 (1882). Figs. 3,4, 14
Syvnonymy i1 Sutton (19715

This species occurs not only on leaves but also
on iwigs, petioles and seed capsules of Eucalip-
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fis spp. 1t has been reporied from Argentina,
Australia, California, LS A, and Portogal (Sut-
ton, 1971, 19800, H. wromycoldes is not host spe-
cific, and hosts include members of the Legu-
minosae (Swart. 1972) and Proteaceze (Sution
and Pascoe, 1989), Doidge (1950) referred to a
record of M. wrommcoides (PREM 2261) on E.
amyedaling Labill. from a nursery in the Trans-
vaal Province of South Africa. but this collection
lacks any fungal material {Crous e1 al. 1989).

New collections of H. wromycoides have re- °

cently been made from necrotic leaf tips and leal
litter of Eucalvprus spp. in the Western Cape and
Transvaal, where il probably exisis as a sapro-
phyie.

Conidiomata of H. wromyeoides were found
on peduncles and laminae of leaves. They were
globose 1o subglobose, mitially subepidermal.
protruding with age and exuding black conidial
masses. Conidiogenous cells were almast always
restricied 10 the basal wall, and were long lageni-
form to cvhndocal. hvaline and unbranched. Ap-
pendages attached w conidiogenous cells were
up to 110 gm in length. Comdia were oblong-
ellipsoidal with apiculate apices and large glo-
bose to irreguiar guttules. Conidia were 15=-29.5
WO 2=]138 pm(T= 22 x 12.5 um) with hvaling
persistent appendages 30-100 gm (£ = 56 am).
Some comdia had a longiudinal band of paler
pigment, charactenstic of this species (Sutton,
19711,

Cultures grew slower and sporulated less than
any ether Harknessia sp. wested in this study.
Adeguate sporulation was obtained for all iso-
lates afier 2-3 wk on CLA, Culiures had a dense
white 1o pale vellow mycelium on MEA with
denser Aocculent borders forming & ridge around
the colonies. After 5 wk, colonies becameé oli-
vaceous green and sparse sporulation was ob-
served on MEA. Opumal growth occurred a1 20
C (Fis. 3). Comidia of H. wroemcordes from cul-
tures were slightly smaller than those observed
in vive butl were still oblong-ellipsoidal and apic-
ulate with characteristic longitudinal bands of
paler pigment, and had long appendages at-
tached.

Hosts: E. globulus, E. anvgdaling, Evcalyprus spp.
SpeCTMENS EXaMivED. ARGENTINA. Buenos Adres.
E. plotufus, May 1880, C. Spegazzini (HOLOTYPE.
IMI 14852, 14853), SOUTH AFRICA. Transvasl:
Pretona, E. amvedaling, 24 Apr. 1912, EM. Doidge
(PREM 2261). WesTERN Care Stellenbosch, Encalip-
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Fic. 4. Conidia of Harknessia uronncoides (PREM
30832) Bar = 10 um.

riiy sp., 29 Sept. 1988, P W, Crous (PREM 50832);
Encalvprus sp., 30 Sept. 1988, P.W., Crous (PREM
30833 Encalipius sp., 8 Dec, 1988, P W, Crous (PREM
#0834: culture PPRI 4266); Grabouw, Sir Lowry's Pass,
Ewcalvptussp., Feb, 1990 P. W, Crous |PREM 50835).

During Feb. 1990, Enxcalvpius leafl litter was
collected under trees growing at Bloemfontein in
the Orange Free State. An examination of these
leaves revealed a Harknessig sp.. chiefly char-
acterized by wvery long, ventricose conidia and
long appendages. The only other species with
which it could be confused is H. spermuatoidea
Galan, Moreno & Sutton (Fig. 5), However, an
examination of the type collection of the latter
species (1M1 295508) showed that it had shorter

s - :. \ \
= N W
o ‘HK‘:\' 'III ]
5 \\
Fra. 5. Conidia of Harknessia spermatoidea (1M1
295508). Bar = 10 um.
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Fio.-6.
hessig fusifornris (PREM 50835). Bar = 10 pm.

Comdip and conidiegenons cells of Hark-

appendages and smaller condia. Another im-
portant difference between these two fungi was
the shape of immature conidia. being spermatoid
in H. spermaroidea and more fusiform in the
South African collection. The collection from
Ewncalypius leaves at Bloemfontein is described
as follows:

Harknessia fosiformis Crous, Wingfield o Nag
Raj. sp. nov. Figs. 3, 6. 13

Foliicola, Comdiomala immersa, erumpentia, unl-
loculanz, globosa, usque ad 400 um diam, ostiolo cen-
trali furfuracen:; parietes basales et laterales conidioma-
torum 3-5 cellulis crasses, ex 1extura angular hvaling
ad pallide brunnea composit, Contdiophara 2d cel-
lulas conidiogenas deminuta. Cellulze conidiogenae
discreras. hyvalinae. laeves: lageniformes ad doli-
tlormes. 7-12 pym longae, 5=7 pm latae basi, usque ad
bis proliferations enteroblastica. Conidia holebiastica,
venincosa vel fusiformi-ellipsoidea cum guniuln cen-
trali vel muliguitulate, atrobronnen. laevia, non sina-
ta, sacpe longiudinali sectione clariore colonc. apices
apiculat vel obiusi. 22-45 = 812 am (F= 3] = §
#m, 2ppendix basahishyEling. non ramosa 45130 =
2=d pm iX = 80 = 2 pm).

SrecvEN TYPICUM in foliis emortuis Ewcalipir sp.,
Bloemfontem, OFS, South Afnca, Feb, 1990, £
Crows, HOLOTYPUS, PREM 50836,

Foliicolaus, Conidiomata immersed, becoms=
ing erumpenl. umlocular. globase. pyenidioid,
up 1o 400 um in diam, with furfuraceous ceniral
ostiole: kasal and lateral walls 3-6 cells thick,
camposed of hvaline to pale brown fexturg g

MyCOoLOGIA

enfaris, Comidiophores reduced to conidiogen-
ous cells. Conidiogenous cells discrete. hvaline,
smooth-walled., lageniform o doliiform. 7=12um
long and 3-7 pm wide a1 base, producing a single
conidium or preliferating enteroblastically up to
two times, periclinal thickening minute, collar-
ette present. Conidia holoblastic, ventricose 1o
fusiform-cllipsoidal. single central guttule. or
multiguttiulate, dark brown. smooth. nonsiriate,
freguently with longitudinal band of paler pig-
ment. apices apiculale to obtuse, 2245 = §-12
em (X =31 % 9 um), basal appendage hvaline,
unbranched, 45-130 % 2=4 um (¥ = 50 = 2 gm).
Mean conidial body length iwidth rate 3.4:1;
microconidia and 1eleomorph not known.

Host: Encelvprus sp.

Specimens Exasiven. SOUTH AFRICA. Orance
FrEE STATE: Bloemfontein, Encalvpius sp.. Feb, 1990,
P Crons (HOLOTY PE. PREM 30836; tvpe culture,
PPRI4297): Encalyprus sp., 28 Mavy 1990, £ 00 Crous
(FARATYPE. PREM 50837).

Cultures of this spectes sporulated abundantly
and zrew more rapidly than did those of all the
other species tesied except for those of H. ha-
waitlensis. Colonies had a dense white mycelium
on MEA with denser fluffy borders forming a
ridge. Opumum growtlh occurred at 25 C (FiG.
1), When conidia germinate or ficld material is
incubated in moist chambers for more than 4
wk, conidia ténd 10 become more fusiform and
elongated in shape and up to 70 pm in length.
Germinating conidiacan glso developup tothree
sepra. Under moist conditions. contdiomaia on
host material also become maore erumpent.

Harknessia hawaiiensis Stevens & Young. Bull.
Bernice P. Bishop Mus. 19: 136 (1923).
Figs: 3, 9. 16

Harknessig bawaifensis occurs on most Ei-
calvpiis spp. throughout South Afnca (Crous,
19901 Thisspecies also has been found in Brazil.
L.5A and Zambie (Sultton, 1980). This fungus
15 assocrated with discrete. pale brown, round 10
irregular lesions extending through the leaf lam-
ina, which are surrounded by a thin red 1o purple
margin. Conidiomata of &, hawaiiensis were also
found in mixed infections with a globose-spored
species. The latter has larger conidia and longer
appendages than does H. globora Sutton (Fig. 7).
and i1 also possesses a persistentconidial mucous
sheath and a deeply simate conidial wall (FiG. §)
{PREM 50834). This suggesis that there i5 an-
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Fia. 1.

Conidia and conidiogenous cells of fHark-
nessia globoya (1M1 21815). Bar = 10 gm.

other, as yet undescribed species with globose
conidia present in South Africa. More collections
are required to describe this waxon adeguately.

Cultures of H. hawafiensis grew vigorously on
MEA. and optimal growth was attained a1 23 C
{FiG. 1), Colonies remained white and were less
flocculent than those of F. encalvpiornm, H. fi-
siformus and F. wrosnvcerdes. This species spor-
ulated more readily in culture than any other
Harknessia sp. wested with abundant, distinet co-
nidiomaia forming after 1 wk of incubation. The
average size of the conidia and conidiophores
produced in culiure varied lintle from those
formed in vivo.

Examination of the tvpe collection of . ha-
waifensis (IMI 148735 7h) showed its conidia hav-
ing short appendages (1.2-5 gm) and smooth
nonstrate walls, As noted by Sutton (1971). the
immature conidia lack 8 mucous sheath. How-
ever, examination of fresh South African collec-
tions showed this species 15 more variable than
onginally believed. For example. stnations and
a nonpersistent mucous sheath can be present.
Furnthermore. collections made from E. nirens
(PREM 30839 and a Ewcalvprus sp. (K7 con-
tained conmidiomata with macro- and microco-
nidia. Sporulation of single-macrospore cultures
on CLA induced both conidial types, but only
macroconidia were obtained from cultures on
MEA. This is the first report of & microconidial
stage for H, havwaiiensis.

Harknessia piohosa and H. hawaiiensis are the
anly two Harknessia spp. on Encalvpius spp. de-
scribed as having globose conidia which appar-
ently lack striations (Sutton, 1971, 1980% In this
study we found that comidia of both of these
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Fic. 8. Conidiaofa Harknessiasp, (PREM 30844),
Bar = |0 pm.

species can be finely striate as noted by Nag Raj
and Di Cosmo (1981), and that nonpersistent
mucous sheaths can also be present. The pres-
ence of striations and mucous sheaths seem 10
be highly variable characiers that should be re-
corded with great care. Although the wadths of
the conidiogenous cells and appendages are de-
scribed as being different for H. hauwaiiensis and
H. globosa (Sutton. 1971), we found there was
considerable overlap whén measuremenis were
taken from cultures of H. hawafiensis, We found
the two species to have similar appendage sizes

Fi: 9. A-C. Harknessia hawaitensis. Bar = 10 gm.
A, Macroconidia (IMI [48757a). B, Macroconidin. T,
Macroconidia and conidiogenous celle. . Microgco-
nidia and conidiogenous celis (PREM 50839,



Fig. 10, A, B. Harknessia syzveil (PREM 50842).
Bar = [0 gm. A. Conidia. B, Conidia and conidicge-
naus cells:

bt could distinguish them by the fact that co-
midia were larger in A, globoya [12.5=17 = 11=-
13, 7um (Z=14.6 = 12T um)] (IM121815){Fig.
7). and smaller in M. Aawaiiensis [9-13.5 = §-
11 ymig=11 = % gm)]. Furthermaore, the conid-
iogenous cells of A, fawaiiensis were up 1o 20
wim in length, whereas those of H. globasa were
up to 31 pm long. On the basis of the collections
exdamined in this study. we provide the following
amended description of &, hawailensis
Conidiomata sparse, amphigenous on leaves,
small, separate 10 ageregated, globose, almost su-
perficial 1o subepidermal and protruding, up to
400 pm in diameter in vive, up to 330 pm in
vitra, with black conidial masses exuding from
ostioles with furfuracesus margns. Conidio-
phores reduced to conidiogenous cells. Macro-
conidiogenous cells. phialides. long lagemiform,
with the base 2.3-7 um wide, olien becoming
septate approximately 47 gm from the base.
1.5=3 pm wide towards the apex. hvaline, smooth
walled, unbranched. with one 1o 1wo enteroblas-
tie prabiferations, enclosed in a nonpersisiont
mugilaginous sheath, 7=20 pmin length. Macro-
conidia holoblastic, aseptate, globose 1o subglu-
bose. smooth walled, often Anely striated in lo-
calized areas. with more or less central globose
1o irregular guttules. 8=13.5 x 8=11 wm, ineteally
enclosed in muctlagineus sheaths, with a per-
sisting hvaline basal appendage. devaid of cy-
toplasm, 1-8 am (¥ = 5 gm) long. Microconidi-
ogenous cells formed in the same conidiomata,
-9 um long. ampultiform, lageniform or ¢vlin-
drical. hvaline, smooth, proliferating enteroblas-

MY COLOGEA

ueElly, with distnet cvioplasmic channels and
periclinal thickening without collarettes, Micro-
contdia holoblastc, hyvaling, asepiate, smooth,
ellipsoidal (o fusiform. sometimes with minuie
marginal frills. 2.5-8.8 = 1.3-3 um,

Hosts: £ robusta Sm.. E. grandis, £, aitens, K. mai-
denit, £, puncrata D, Ercaliprus spp.

SPECIMENS EXaMINEDR. LUINITED STATES OF
AMERICA, Hawamm Oahu, Waipai, £, robusia, Lyvon
124 (HOLOTYPE, IMI 147757), SOUTH AFRICA.
EasTeRM TRANSVAAL White River. £, grandis, 1988,
M.J. Wingheld (PREM 49163); Sabie. 2 Maov, 1989,
P W Crous (PREM 50838 Jessievale, £ nitens, Nov.
1988, P W, Crous (PREM 5083%; culture, PPRI 4298);
Eucalypius sp., Mivosphaerelle molferiang (Thilm.)
Lindau, Mar. 1960, M. Schuep (K), Sabie, £, maidenii,
Mar. 1990, M.J. Wingfield (PREM 30840 £, punc-
fata, Mar, 1990, MJ Wingfield (FREM 30841),
Tramsvaar: Pretoria, Evcalvpius sp. 30 Oct. 1989, O,
Roux (IMI 334808, PREEM 50627, PPRI 37325,

In an examination of leaf litter collected from
Syzvginm cordarnm in the Eastern and Norhern
Transvaal, another Harkressia sp. was lound.
This species resembled several ather species in
having veniricose comdia. However., conidia
from these leaves were narrower and more ven-
tricose than thaose of H. arctostaphyli Cooke &
Harkn., H. ewcrypra (Cooke & Mass.) Nag Raj
& 24 Cosmo, M. fuegiana Speg.. H. rhoina Ellis
& Ewverh., N ventricosa Sunon & Hodges and 7.
spermaroidea. Althoogh there are several species
with similar appendage lengths, none has the same
comidial dimensions. This collection is, there-
fore, descoibed as a new species of Marknessia
as follows:

Harknessia syzygii Crous. Wingfield & Nag Raj.
P e, Figs. 3, 10, 17

Foliicola. Conidiomata stromatica, abundantia, am-
phigena, subepidermalia, immersa. erumpeniia et
punciats, globosa ad subglobosa, vsque ad 230 um
digm, uniloculana. srea dehiscentiae spurie ostiolaln,
petioli margimbuos furfuracis: parietes basales ¢f later-
ales ponidiomati 47 collulis crasses, ex lexiura angu-
lars hyalina ad patlide brunnea compesiti. Comidi-
ophora ad collulas conidiogenas deminuta, Cellulae
conidiogenae diseretae, hvalinae, lacves, lageniformes
ad doliiformes, 4=10 gm longae, 2.5-4.5 gm latae basi,
in VARING mucosd non persistentia involutae, semel vel
ter enteroblastce proliferantes. Conidia holoblastica,
veniricosa ad gibbosa in vivo, Tusiformia ad ventricosa
in vitro, gseptata, atrobrunnea, faevia vel struas langs-
udinglibus lecalibus, cum guttula centrali globasa,
apices apiculat ad oblus), 18.5-23 » 8.5-10.5 pm (%
=21 = 9.5 ym). appendix basalis hvalina, non ramaosa,
12.5-40 em in foliis: conidia 13.8-25 = 6-7.5 um (%
=20 % 6.3 pm) appendia 15=30 pm in cultura,
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Figs. 11=17.

SPECTMEN TYPICUM in foliis emortuis Syovein cordati
Hachst., Barberion, Eastern Transvazl, South Africa,
1 Feb. 1589, M.J. Wingheld HOLOTYPUS, PREM
50824 (IMI 338269, ISOTYPLUIS).

Foliicolous. Conidiomata stromatic. abun-
dant, amphigenous, subepidermal, immersed,

Comidia and asci of Harknessia and Wuestnena spp. Bars = 10 gm. 11, Comidia snd comidi-
ogenous cells of M, encalvprorim (PREM 5081 3), 1 2. Venical section through & perithecium of W eucalvprorm
(PREM 50830). 13, Ascos and ascospores of M. epcalyprorym (PREM 308300, 14, Conidium of K. wromycoides
(PREM 50832} 15. Conidium of M. fusiformis (PREM 50836). 16. Macro- and microconidia of H. hawaiiensis
(PREM 30839). 17 Conidia of H. syzvgi iPREM 50842),

becoming erumpent and punclate. globose 10
subglobose, up 10 230 gm diam; unilocular; area
of dehiscence spuriously ostiolate, ostioles with
Turfuracecus margins, basal and lateral walls four
ta seven cells thick. composed of hyaline 1o pale
brown fexturg angularis, Conidiophores reduced
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o conidipgenous cells, Conidiogenous cells dis-
crete. hvaline. smooth-walled., lageniform to do-
hiform. 4-10 gm long and 2.5—4.5 gm wide at
1he base, invested in mucilage, which disappears
with matunty, producing a single comdium or
prohiferating enteroblastically up 1o three umes,
channel wide. periclinal thickening minute, col-
larette present. Conidia holoblastic, veniricose
1o slightly gibbose, with single central guttule, or
irmegularly multiguttulate in vivo. fusiform 1o
ventricose and irregularly guttulate in vitro.
aseptate, dark brown, Smooth, nonstriate. or very
finely striate in localized areas, guttulate, ooca-
sionally with longiudinal sections of paler pig-
ment at the centers, apices apiculate to obtuse.
18.5-23 = §.5-10.5 pm (£ =21 = 9.5 um), basal
appendage hvaline, unbranched, 12.5—<0 um long
on leaves; conidia 13.8=25 = 6=7.5um (¥ =20
x 6.3 um), appendage 15-530 gm in culture. Mean
conidium body length : width ratio 2.3:1 in vive,
3t in vitro, microconidia not séen and no le-
leomorph known,

Host: 5. cordatum. =

SPECIMENS EXAMINED, SOUTH AFRICA. EasTern
Transvasr: Barberton, 5 cordatum, | Feb, [989, MLJ.
Wingfield (HOLOTYPE, PREM 50842 tvpe culture,
FPRI 4299 ISOTYPE, IMI 338269), single conidial
isalates on sterilized £, grandis leaves (IMI 3382a67).
NonTHERN Tramsvaal: Goudrivier game lodge, 5
cordatum leaves, May 1991, P. W. Crows (PARATYPE,
FREM 50843),

Cultures obtained from this collection sporu-
lated on MEA, CLA and Eucalvprus leaf agar.
Conidia retained their veniricose shape in cul-
ture but had less pigment and were slightly nar-
rower than those observed in vivo. Optimum
growth occurred at 25 C (Fig. 3).

It is surprising that there are yel more new
species of Harknessia occurring on Eucalvprus.
As comidium morphology of many of these spe-
cies has been found 1o change on different media
and with different conditions of incubation, ob-
jective techniques would ultimately prove to be
more useful. However, there are cleerly many

MycoLoGia

specics that remain 1o be described and mycol-
ogists are encouraged to collegt these fungi.
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